1 2 1 3 Plasmodium gametocytes are the sexual forms of the malaria parasite essential for 1 4 transmission to mosquitoes. To better understand how gametocytes differ from asexual
Assembly of a gold standard for gametocyte and asexual proteins to weigh whole 3 1 7 proteome/transcriptome data sets 3 1 8
To build a gold standard against which the performance of individual data sets could be 3 1 9
assessed, we identified proteins that are known to be expressed in either asexual parasites 3 2 0
(mostly blood stage, also including sporozoites and liver stage) or gametocytes. This list was initially informed by literature review ( Supplementary table S1) for expression in the   3  2  2   respective stages, supplemented with a number of blood stage or transmission blocking   3  2  3   vaccine candidates, and additionally reviewed and updated by an international group of   3  2  4   gametocyte experts (including the authors DAB, PA, FS, CJJ, SMK, TWAK, MM, CD, RS   3  2  5 and TB). The asexual gold standard list contains 46 proteins; the gametocyte list contains 41 3 2 6
proteins. These gold standard lists ( Supplementary Table 1 ) represent the balance between 3 2 7 very strict inclusion criteria and sufficient set size to evaluate the quality of all data sets 3 2 8
integrated. We tested for the detection of these proteins or transcripts in the respective 3 2 9
samples, using a Bayesian statistics approach that we have successfully applied previously those data from the studies [13, 14, 16] and therefore decided to take those proteins at face 3 4 4
value. Notice that also these early studies contribute significantly to our integrated lists.
4 5
Expression percentiles were retrieved from plasmoDB (version 28) or calculated from raw on the relative retrieval of gametocyte and asexual gold standard genes. The log ratio of 3 5 5 these retrieved genes defined the score for all other genes within the same bin. The final 3 5 6 gametocyte score calculates as the prior probability of a gene being gametocyte-specific that 3 5 7
is updated using the contributions of the data sets:
where gametocyteGS and asexualGS are the fractions of retrieved gametocyte and asexual 3 6 2 gold standard genes in sample i, respectively. We used a pseudocount of 1 if necessary to 3 6 3 prevent division by zero if none of the gold standard genes was retrieved in this specific 3 6 4 sample and bin. It was assumed that the likelihood of a gene to be either gametocyte or 3 6 5 asexual specific is equally high, thus the (log-transformed) prior equals 0 and the final score 3 6 6 depends solely on the integrated data. In the selection of a set of proteins that we assigned 3 6 7
to be gametocyte-specific we chose a cutoff score of 5.0 (proteomics-derived). The cutoff 3 6 8 score of 5.0 can be interpreted as: a gene has to be 2 5 = 32 times more likely to be 3 6 9
gametocyte-specific than asexual specific. The score of 5.0 was based on the behavior of 3 7 0 the gold standard genes. Out of the 41 gametocyte gold standard genes, 37 have a score 3 7 1 higher than 5.0, while none of the asexual gold standard genes do.
7 2
When applicable, genes from Pb and Pv were treated as their respective Pf orthologs as 3 7 3 retrieved from plasmoDB [52], to be able to integrate all data sets. When no ortholog is 3 7 4 known, the respective non-Pf data sets did not contribute to the score of this particular gene.
7 5
Scores using Pf data exclusively were also calculated ( Supplementary Table S2 includes all 3 7 6
scores and rankings with expression information from all integrated studies). Cross-validation of the scoring method 3 7 9
We performed a ten-fold cross-validation to assess the predictive performance of the 3 8 0 integrated gametocyte-specificity score (i.e. its ability to discriminate known gametocyte vs. A protein microarray that was enriched for gametocyte proteins was produced and probed 3 9 1
as described earlier for a study aiming to unravel the immune signature of naturally acquired 3 9 2 transmission-reducing immune responses in gametocyte carriers (Stone, Campo et al. 2017 3 9 3 under review). As a control group, Gambian asexual parasite carriers without gametocytes 3 9 4
by microscopy were included in the probing. For the current study array data from this PCR (for primers, see Supplementary Table S5 ). Extracted nucleic acids were 
1 9
Samples from days 3 and 7 after treatment were selected to ensure a range of (low-density) o  t  e  i  n  s  i  n  a  p  i  c  o  m  p  l  e  x  a  p  a  r  a  s  i  t  e  s  t  h  r  o  u  g  h  c  o  -e  x  p  r  e  s  s  i  o  n  d  e  c  i  s  i  o  n  a  n  a  l  y  s  i  s  .  P  L  o  S  O  n  e  .  2  0  1  4  ;   5  5  6   3  9  .  J  a  n  s  e  n  R  ,  Y  u  H  Y  ,  G  r  e  e  n  b  a  u  m  D  ,  K  l  u  g  e  r  Y  ,  K  r  o  g  a  n  N  J  ,  C  h  u  n  g  S  B  ,  e  t  a  l  .  A  B  a  y  e  s  i  a  n  n  e  t  w  o  r  k  s   5  5  7   a  p  p  r  o  a  c  h  f  o  r  p  r  e  d  i  c  t  i  n  g  p  r  o  t  e  i  n  -p  r  o  t  e  i  n  i  n  t  e  r  a  c  t  i  o  n  s  f  r  o  m  g  e  n  o  m  i  c  d  a  t  a  .  S  c  i  e  n  c  e  (  8  0  -)  .  2  0  0  3  ;   5  5  8   4  0  .  v  a  n  d  e  r  L  e  e  R  ,  F  e  n  g  Q  ,  L  a  n  g  e  r  e  i  s  M  A  ,  t  e  r  H  o  r  s  t  R  ,  S  z  k  l  a  r  c  z  y  k  R  ,  N  e  t  e  a  M  G  ,  e  t  a  l  .  I  n  t  e  g  r  a  t  i  v  e   5  5  9   G  e  n  o  m  i  c  s  -B  a  s  e  d  D  i  s  c  o  v  e  r  y  o  f  N  o  v  e  l  R  e  g  u  l  a  t  o  r  s  o  f  t  h  e  I  n  n  a  t  e  A  n  t  i  v  i  r  a  l  R  e  s  p  o  n  s 
